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REMARKS 

Applicants wish to thank the Examiner for reviewing the present application, 

Claims 1-5 and 12 are currently pending this application. In the Office Action* the 
Examiner has rejected claims 1 and 12 and has found claims 2-5 to be allowable if re-written in 
independent form. Claims 1 and 12 have been rejected under 25 USC 102(e) as being 
anticipated in view of Hasegawa (US 6,162,307). In the alternative, claims 1 and 12 have been 
rejected under 35 USC 103(a) as being obvious in view of Hasegawa. Applicants respectfully 
traverse these rejections. 

The Examiner first draws a conclusion that Hasegawa calculates the total nitrogen 
concentration: of the steel melt, although the Examiner acknowledges that no specific mention of 
such calculation is provided in the reference. The Examiner then states that Hasegawa teaches a 
method of producing hot rolled steel by adding Ti and B to combine with the total amount of N 
to form TiN and BN. The Applicants respectfully submit that the Examiner is incorrect in both 
these conclusions. 

Claim 1 of the present application specifies that the method of the invention requires first 
calculating the total amount of nitrogen in the molten steel and subsequently adding amounts of 
Ti and B to bind with total amount of nitrogen based on such calculation. This is clearly 
specified in steps (a) to (c) of claim 1 . Specifically, claim 1 requires the measurement of the 
total nitrogen concentration in the molten steel and, subsequently, the addition of Ti and B to 
bind with 'first" and "second" portions of "total nitrogen". Thus, all the nitrogen is bound to Ti 
and B according to the present invention. Furthermore, the amounts of Ti and B added are based 
on the amount of nitrogen contained in the molten metal. 

Firstly, it is very clearly indicated in Hasegawa that formation of ZrN is a specific 
requirement of the disclosed process and steel. In this regard, Applicants direct the Examiner to 
column 5 of Hasegawa, lines 51 to 52 and 60 to 61, where it is indicated that "N particularly 
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combines with Ti or Zr or B and precipitates in the form ofTiN or ZrN or BN ... The addition of 
titanium (Ti) and zirconium (Zrl is essentially necessary in the present invention' 7 (emphasis 
added). Further, in column 6, lines 14 to 15, it is stated that "The simultaneous addition of boron 
(B) with Ti. Zr and N constitutes the very root of the present invention." (emphasis added). 

Thus, Hasegawa clearly specifies and requires that the nitrogen contained in the steel is 
bound to Zr in addition to Ti and B. Therefore, it is impossible for Hasegawa to bind a first and 
second portion of the total nitrogen in the molten steel to Ti and B since at least some of the 
nitrogen must be bound to Zr . On this basis, it is respectfully submitted that there is no teaching 
or suggestion in Hasegawa of tine method taught in either of claims 1 or 12. Moreover, it is 
submitted that Hasegawa in fact teaches awav from the present invention by requiring nitrogen to 
be bound to elements other than Ti and B. 

In addition, contrary to the Examiner's finding, it is respectfully submitted that Hasegawa 
clearly makes no mention or suggestion whatsoever that the nitrogen concentration of the molten 
steel is measured or calculated. Hasegawa does, however, analyze the composition of the final 
steel product . ; In this regard, column 7, lines 39 to 40 of Hasegawa states that 
(in describing the process taught in the reference): "The amounts ofTi, Zr, N and B precipitated 
in the steel art then analyzed" (emphasis added). Moreover, in column 13 line 38 to column 14 
line 7, the experimental procedure followed by Hasegawa is specified: "The nitrides in the steel 
were analyzed and determined in the following way. ... After Ti, Zr, N, Nb and V contents were 
wet analyzed the precipitation amounts as TiN, ZrN, NbNand VNwere analyzed and 
determined on the basis of the working curve and thermodynamic calculation. The precipitation 
qfBN was theoretically determined bv resardine the remaining nreci nitation nitro&en content as 
combined with B " (emphasis added). As is clearly apparent in reading Hasegawa, and in 
particular this latter excerpt, Hasegawa does not measure the nitrogen concentration in the 
molten steel. Thus, the Examiner has incorrectly concluded that Hasegawa performs this step. 
Further, there would clearly be no motivation for a person skilled in the art to do so since 
Hasegawa offers no reason to undertake such measurement step nor is it indicated anywhere in 
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the reference that the amounts of the respective additives are dependent upon the initial nitrogen 
concentration; 

In the present invention, once the total amount of nitrogen is measured, specific amounts 
of Ti and B are added so as to form the respective nitrides and, In so doing, to bind with the total 
amount of nitrogen present Hasegawa specifies that the formation of the nitrides TiN, ZrN and 
BN are controlled by various process conditions. For example. Hasegawa teaches in column 6, 
lines 34 to 46, that "The precipitation form ofBNis determined by chemical affinity ofTi andZr 
with Nand by chemical affinity ofB andN. It is therefore most imnortnnt in the present 
invention to prevent coarsening of BN by finely dispersing these elements bv conducting mtti^ 
orfQrm* under an appropriate condition. *md fart h er cotrtmlHnc th», cooling ^Hm, ; 
(emphasis added). Further, in column 8, lines 42 to 49 of Hasegawa, it Is indicated that: "... in 

order to control the weight ratio of UN and BN in the steel ... jtis^sj^ ^ tosetthe 

working ratio of hot rolling or forging to at hast 50%, to finish working at a temperature 
between 900 and I000°Candto set the coolingrate immediately after working to SO^Ohr to 
I000°C/hr..." (emphasis added). 

Thus, as can be seen, the present invention can be further distinguished from Hasegawa 
by the fact that the TiN and BN formation of the present invention is controlled chemically by 
ensuring that the amounts of Ti and B available for binding with nitrogen are stoicbiometrically 
controlled as opposed to using specific, and more expensive, process controls as in Hasegawa. 

Therefore, in conclusion, It is respectfully submitted that claim 1 of the present 
application is clearly distinguished from Hasegawa due to the fact that: 

1) Hasagawa does not teach or suggest, and, in fact teaches away from, the measurement 
of total nitrogen in the molten steel; and, 

2) Hasagawa does not teach or suggest, and, in fact teaches away from, dividing the total 
nitrogen in the molten steel into two portions for the formation of two nitrides, TiN and BN, in 
controlled amounts. 
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With respect to claim 12, Applicants respectfully submit that this claim is further 
distinguished, from Hasegawa. Specifically, claim 1 2 requires measurement of the total amount " " ' 
of nitrogen in; the molten steel and the addition of specific amounts of Ti and B to meet the 
constraints of a Stabilization ratio". The disclosure of the present application clearly specifies 
the definitionlof the stabilization ratio (SR). In this regard, the Examiner is directed to paragraph 
[0042] of the present application wherein it is stated that: "A Stabilization Ratio (SR), which is 
defined as the atomic ratio of the elements responsible for precipitating nitrogen versus the total 
nitrogen^. Essentially, to calculate the ratio, it is important to account for aliform? of nitrogen. 
Thus, for the present invention, the SR is calculated using the amounts of Ti and B added to the 
molten steel (in order to form the respective nitrides) and the total amount of nitrogen measured 
in the molten steel. v 

However, when calculating the stabilization ratio, SR, of the Hasegawa steel, in view of 
the definition of such ratio in the present application, it is clearly necessary to consider the 
amount of ZrN formed as well since such precipitate of nitrogen is clearly indicated in Hasegawa 
as being necessarily formed. In other words, contrary to the conclusion made by the Examiner, a 
person skilled in the art would understand that it is not possible to omit the amount of Zr in the 
Hasegawa steel when calculating the SR. In this regard, the Examiner's example of an SR 
calculation from example 9 of Hasegawa is incorrect. Thus, for this reason, and those mentioned 
above, it is submitted that claim 12 also stands novel and non-obvious over the Hasegawa. 

Thus, as indicated above, Applicants respectfully submit that claims 1 and 12 of the 
present application are both novel and non-obvious and are in form for allowance. In the result, 
Applicants submit that all reniaining dependent claims are also in a form for allowance. 
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On 4h0 basis of thq foregoing, Applicants respccltully request early reconsideration and 
allowance of the present application. 

Respectfully submitted, 



Suntoxh K, Chari 
Agent for Applicants 
Registration No. 41.477 

UahK._Jflmiarv 27. 2005 



Blake, Casscls ft Oraydon LLP 
Box 25, Commerce Court West 
199 Bay Street, Suite 2800 
Toronto. Ontario M5t, 1 A9 
Canada 
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